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A, 5. PoPOV

A. G. Arenhery
Dr Tech Sei -paf

A J. ropav begun his sclentific activity while still a studenf in the Phys-
" o-dathomatical Faculty og\”Monbnu University (1877-1882), At that time.
'ne wrld ronewned sclentists D, I. Mendeleyoy, P. L. Chebyshay, and A, M, hyt
laroy wore teaching at this university.

The hoead of the unlversity physicists was Prefessor ¥ Petrushevakiy
Whoo wha the Fleat An Rusata Uy Litpedues prac.ical studirs en physics for at..
daits.  e8atons of the Physical Jepurtnent of the iussian Physico~Chaalcal
‘oclety wore held at that time fn the Univeralty., V. v, Leraantov, from when

Qoree Procedosry
Yopav loarned Lhe mégiit experimental and theeretical peasvhono , werked in the

hyrice Laborat sry,

Popov became interested in olaectrical englneerin; and began ta sttand the
suenlons of the hussian Tc-;hn.leal Soclety, which haa just been organized. In
Lhiy weciety, he became acquainted with s wel' -imown hussian ~ilectrical ang-
iasers such as P, N. Yablechkov, A, N, Ledygin, V. N. Chikolev, P. N, Bulygin,
At oa. Lachinov.  aleng with a nuaber of othar yu..g physiclsta interested
in elestrical onginesring. Porev was am w?"ét the Elsctrical wnginea:--
ing exhibit (i83L) and worked in the "Eleitrotexhnlk" Assoclation, whare he
:.'md.v.od~ the equipping and W of mmall electric power stations. In
1432, Popov wrote his thesis on "The Prneiples of Magneto- and i':ym-?:eloof.ric
sirest-current Machines"

In 1883, Popev became an assistant on galvanism and heai of the Physics
u\aﬁfu of the Térpedo Officers’ Class (Krensktadt;. Here A. S. first studied
highar mathematics and then a courss in appiidd physles and electrical engin-
esring. Those who heard Pppev's lectures say that he could state the essence
of a topic in slear and simple terms. He gave particular attention to practical
Womo and attached great importance to lecture demonstrations, His exp:rimant
with the slow rise of current in an induetive clecuit becams a classic, (alled

"'opov's exporiment”, it is :till being shown today.
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3cen Fopov bagan to teach physice and electrical engimeering at the Haritime
Technical School. Spending all his frec time in the laboratory, Pepor himself

_ wound ceils, blew glass, and produced the instruments and models which he neaded.

{n 1841, ne published his scdentific work "Conditions for Moat ifficdent

. Operatica of Dynamn-ilectric Machines" in the periedical "Elektrichestve". The

slear and conciee presentatien of the problea and the simple selution emplyred
testified to the ability of the young sciembist. Pepev's activity in thle per-
iod twi? ’;o maay different facets that, in the werlls of Professor N. N. Geor-
giyevskiy, who at one time workéd with Pepov, "thore was not an impertant prob-
.82 whicn semshew bordered on the fields of physics and particularly ﬂ elna-
trical sns‘.neer.l.ng,’t/.hnt. was solved Iithout the participation of A 3. Popov’

. nis rapidly grewing authority ssarvad as a basie for his being sent to an exhibit

‘n Jhicago "to inspact and mmh study topies &n electrical englneering".

A, 3. diligontly pursued whatever was naw in the ‘field of llectricu’(mg.n-
seklng and immediately W Wﬁ A8 Boen as
ne found o' Sdout Lhe dliievary #f l»rlym.‘ne himself produeed an X-ray tube
ana sstablished that the av.rce of L-ray radiation was the flueres.ing .ar o:
tne tube. Popev was espacially interested in effects caused by h! surrents.
He himself constructed a Tesla U““r and & rumber ef ‘instruments for ex-
ariments with it. Tho report on Hertz's works en electromagnetic wavss preatly
wierastey Popov. He oonsztrusted the necessary instruments and studled all these
séfects thereughly.

There
Jhortl before this ’Ermoy' s work Ead upoa.rea)on the property of metall:i:

powders to change their conductivity under the actiem of electric escillations.
4 tube filled with this powder and squipped with twe electrodes was called a
zohasar,

But nsither Hertz nor Branley, nor many other physichsts who etudied olactre-
magn-tic waves, 2t could mm or weuld even attempt to bridge the gap fram the pue
laboratory mm studies of various partial problers to thels
erosd gansralizutions an) practieal ﬁ:. This majer advaper, which openct a
tew pAge An tnel history of rankind, was made by A, 8, Fepev, th- greet Lrtentor
of radle
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‘opav demongtrated the firet radie receiver in the werld at o neeting a!‘
the lusniar Phyaico=Chemical Secioty onm 1895, Pepev modestly called his
armeent o '% debector” because at firet his instrument received on/y
Tres eae 11100 digturohncens caused by thunderstors discrarges duv to the abeence
¢ cuflterently powerful sources of electric occ!llauonn:

An antorns wea used for the first time in this reveiver; this was a cepper
vire one aid of which was connected to the coherer, whileddm the other elec-
tiodm of the coherer was grounded. Pepov connocted a sensitive elcctramagnetic
célfy in earler with the chherer in order te “amplify" the signals. In addition,
§ 'kl Ahleiu wae used to prevent pessible exturnal disturbances.

Thus, v"“ in xm his first receiving unit, Popov had such importint e.smermte
43 an antonna, relay (now an electronic tubs), and a shield, Later, Popov made
tny tmdixED. 4 subatantial improvement by intrecucirg s tuning to tho desired
Wiewiengtt, using tte phenimena of resonance.

The resultes obtéinad by Fepev wers described i the amicle "An Inst rument
o fmmd Registering Electromagnetic Usc’lla*lers” (1846). Th He ended
Coat At with the wallwr i wvn sumim worda "In conclucion, I sheuld like te
ea e the hope that wy Lnne,ument whe:Sm P oriuer mplmwad may be used for the
triveriseion of signale ovei a distance with the help of rapid electric ocseills~
Paent Ay wmor B0 A dourct of such escillaticns naving sufric.ent pover la feund®,
Lin thus accourt, Pepov’'a device is treated as one receiver or —"itom--cmu.»-
te:,  Howsver, in amother paper, "The Firat Recaivers c¢f A S. Popov" (Radie,
tia %, 1951), G. V. Dobrop!steev, a sciemtitic worker in the Central M Communi-
tetichs Mucaun imend A, S. Pepov, déscribes two differert tnstruents as follews:
"otk the Lrwtruments menticned above, the first radie receivor (April 1898} aue
the first etorm detector (July 1895) are now held in the Centrel Communicstions
Kuseum imeni A, S. Popov in leningrad, ''e sheuld emphasize that sametimes in

our Litersture the "receiver" and "storm detector" concepts are confused, although

ttece aro two different instrumentas conatrucfed by the inventor at different m.ea_'_",'/.

=
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T el wEgie te experiment with transmittere, By using a vertical antenna,.
frefr 5 Lrwremifaior range of 6U m and on March 2 » 1096 at a seution of the
vre g

X 4“’ f
W e hpelceo heamBs8 Society. he Sbbledho-hodkp-of hkr recoiver Acemplishal

BIEEi A eme e

Iu mq :';-nt Liae cha worl? radic transmdssion of signals fram one pullaing f
LR 'z-" 4 Moree telegraph was connected to the receiver. Professor F. F,
‘@ IurrevErly Who was presiding ar '.r.-@ LLITY L] docodr% the mArka apyearing or, l
the tape i wrote them on the bllckburd. Thais wae aent the firat rediogram !
' WOV ttiue Onowne early part of LHG Popov h&d ulroady accemplished rﬁdif ‘
Wrasrwitgsaon vyer & distance of ¢, u-..us\ udt ahore o etdp'. S 9, PN,
fyre.r eatablisndd that it wus Fostib.e te rtce.vefndio(t-cparn 3ignals mxxh &
dietty BE OBy el with S help ¢ a telepnome; A, 5 ajalir. impreved his oquipe
BOLT A AR Pangd 0Y comEMELcAtiong Lrrressed tu 50 o

omsrntoer areed reon altérwardq whtch served ar ap Wwpetua Lo the deve) op=

et zf rediote egraphy in Ruacis and helped to ok -0 wige ackromiaggenmont of

Pej oo v gervime Th:. nas tne brechdown of the batt.esnhip "General-~dpiral
(X
Aprarain", which rar aground ut d lsland n cesnoner of LW, The raec-pe

work required rapld establishment of communivations with P:rone;hdt, and the
Tian o rfice deciged to uts the wire!less telegraph. This firet practical
fmiieoamunizations lind L. the world began operation on 3k February & 190

ane opersted for the several months the battleshi; remained aground.

starting in 1896-189" Popov repeatedly made reperts and ecmmunications on
‘Ye.ograrhy without wires" in whick he analyred the physics of the effects and
gave information en the results he had ebtained. In Pepov's reperts, arti:les,
and eofficial documents of this peried there are many waluable statements en
farlous problams of radie engineering., These still retain their importance at

the present time,

For eaxample, in the repert of the Cemniseien of the Mmﬂﬁé"ﬁ‘w /
experinents with radio comsunication en the Baltic in 1897, we find "The influ-
ence of the ship setting shows uo in the follewing: all metnl objects, e.g., i
naen.. pipes, rigiing, must interfere withm the eperation of the instruments L
toth at the sendin; and receiving stations because thoy,. being in the path of
the slectramagnetic waves, disturb their nmuu-ity partly bwwn in 2 way simi.

.

. - "" 2 besslwater acts upsn an ordiniry wave on the water sur.

e o —
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face and partly due te the imfwpn interference of waves set Up in them with the

Waves of the seurce”, Tedsy we are constantly confronted with these effects,

which indisate the pescidllity of devising directienal antennas. They arc im-

portart, for example, in clarifying prebloms connceted with fdisturbdances in the
' directional actien of antennas lecated near axtaamosus conducters; they akse

doternine the requirementss Lapsssd upen seksebboned th:;‘"‘ o

‘onnas,

Fepov's remarks on the influence ef & ship &recaing the line of communication
upen radic communication betwoen twe ships are also of special interest hdg.

He wrote "There was alse observed an influence of a middle ship, ‘Thu!,l during
exporiments between the "Yovrepa" and the "Atrikl", the eruiser "Leytonant Il‘in*
intervened, and 1f the distances were great enough, cemmunication betwwen the
insteuments on the first two ships stepped until the "leytenant I1'in" departed 5
froa tho line cennecting tle two ships". These histor:e obaernhonn (repeated
in Amcrica only B after 25 years had passed) were the basis frem which radar
'Hﬂ doveloped several decades later,

In the same report there were remarks indicating the rouibuity‘o! radio-
navigation and radio difection finding: "The ume of a scurce of electramagretic
mes: Lighthousea in adiitien to the light er sound signal cap make the light.
houses visible in fogs or in stormy weather; an instrument detecting electro
magnetic waves, can warn o} the proximity of the lighthouse by a beli, while the X
interval between rings will make it posaible to discriminate between lightheuses.
The direction of the lighthouse can be determined by using thep poeperty of the
zast and gl rigging te delay,chaxmis or shade, the electromagnetic wuvd!. In-
teresting point; en the u&:ution of & veﬁical antenns and the influence of |
the earth's surface are mm feund in a repert made by Pepov at the First All-linier
flectrical tngineering mmCenforence (Jamuary 1900), l

At this conference, Pepov said the fellewing in regard to the histoery of his

invention: "In June {18¢9), there mam appeared’a description of Marconi's inntpue |
ments, after which he obtained a padent in England and several sther countries,
The instruments used in Marconi's experiments which made possible telegraphy et
distances up te 12 h?:mm of the same cempements as the instrument which I i

have described....in any case, my csabinstion of a relay, a tube, and a tapper

- r.
POMCIRENTIAL f
il u% D INLY HA; |

.':‘ii
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and seunder (a amall eletremagnetic hasmer) eorved as the basis fer Marconi'v first
patant "

With these restrained 'ortn. the great sclentist modestly pointed m eut his
splaputatle prierity in d the discovary of radlo and indicated that Marcon: had
dishorsstly x:f&da tded and DMAKAXEXEXR design Spwhtgwewn.

™ ,i,om inuing to dovelep Seviet wireless toclegraphy and participating activeuy
o Mapy wxperiments, Pepev gave 4 gre.at doal of altention te tle treaining of Wacle
npeiasiate, He attached great tmpertance to practical wors bots Ln Lhe Laha:«tery
afid At cmrat&ﬁ#&h Ve have retalned a muXEREXEXN progrem for & course in
wireless telegraphy drawn up by Pepev on 24 Aprilk 190 which provided fer 1S nours
af o %uted 8:d J houre of practical work,

AL De,wt was ®R Afpolnted & prefessor of pryeies tir \!.r,\#'F"'.er.%b:;rg N
trica; sngitesring lne'.tute and began to gave teaaning ir tlas wevit.te muct of
Lie mru WithoeoiTela ng openestation Topov furecaw he lmpertant role of
w5 BIrodYNARLEY An re need f6F BPProO&.LinE M STUCY @ w.aitiicAl enrinaen
trg wrd radlo m;'.'m-r:nr, ey thia theeratlicn! -usle

AR R BRI PE e trpec WY R teAcming ACULvity 1 WAL peried, fepse
%o 1) onet gmacr nlae L foar prsit oca, ercpioas, o oXxAMp 4. Wy the  ivae
nudty of the Madn Agmiilstrution of Ral.s ane Meegrtph JoRisrricg Cla boisibl
ity of establishing radin tommurications cetwser. Varwa ard Odessa, i'spov or &

.

CORAREL L9 peeponlec WAt A note Ll which he o axprecsed nis cemjiels co=fiderce
T the pogseibliity of establish.ng buCl LILALLL AL, It LhLe nete, e peanted
out that greatee communications ranges are easier ovtained on sea tnan or ;and.
s % he urrectly otserved the differenge ir tNs propagation of snals wuves evar
land arc myswxamm ses. From the enganeering sthrupeint, he recemn«rdod he . ...
struvtion of the statien in Sevastopel' instdad of Ln Udeysa, iie ulso peinted
MU that Listesing W lo Vhe transmissiony would be difficult batasne of (te
ridat digtanc: of the Varna-Sersstepol’ line from the Huns) tAr sicpes

in the wanter of 1%0Ll, a. . sutmitteo & report At a mnetiry U cpe anrecy
of Natural Jelentists aha Szekae Physielans on the latest propgress of X wire, ass

velegraphy and demonstrated tunihg of a receiving condurtor into resvrance w.'!

d .
a radiating vibratoer., Ltill concerrist with \the study of resonsmes Mapov oi
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Gstober i 3995 submiited the repert "Concerning Wavemeters, Serving for the Measure=-
ment of the bength of Electremagnetic \Waves er Far Determining the Peried of Elec-
trie Uscillatiens". He demonstrated instruments and offects emcountered in wire-

, less telegraphy practice and emphesined their impertance for physicists working P
iRk the field of electric oscillatiens. | >
The short but brillisnt life ef AloEssitdr Stepanevich Pepev ended on January '
17, 1506, shertlr after he was uﬁ'& Hirector of the Electrical Znginesring ‘o

< lnstitute. At this time, he wmxalso headed the pregressive part of the professer—
stc which was fighting the decrees of the Csarist govermment directed against the
student bedy.

E=N=D
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